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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the angle 
accuracy of a scanning mechanism in the forward 
direction of a vehicle by making the scanning speed of 
the mechanism in the direction slower by providing a 
first noncircular gear attached to an input shaft, a 
second noncircular gear meshed with the first gear, and 
a connecting link which is connected to an eccentric pin 
provided on the second gear on one side and the 
transmitting-receiving section of an antenna on the 
other side. 

SOLUTION: An input shaft 16 is rotated at a constant 
speed by means of a motor and a speed reducing 
mechanism. The constant-speed rotating motion of the 
shaft 1 6 is transmitted to a rotating shaft 1 8 after the 
motion is converted into irregular-speed rotating 
motions by means of the rotation speed converting 
action of first and second noncircular gears 1 7 and 1 9. 
An eccentric pin 15 integrally formed with the shaft 18 
periodically changes by making rotating motions along a 

circle (r). Since one end of a connecting link 14 is connected to the pin 15 and the other end is 
connected to a connecting pin 13 at the transmitting-receiving section 1 of an antenna, the 
receiving section 1 continuously scans the transmitting-receiving direction of radio waves while 
the section 1 makes swinging motions around a swinging shaft 12. When the swinging angle ? of 
the section 1 changes, the speed of the section 1 becomes faster in the forward direction and 
the angle accuracy in the forward direction is improved. 
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(57) [Abstract] 

[Technical problem] In the scanning device of the radar installation for 
mount, the include-angle precision of the direction of a transverse 
plane is raised by making late scan speed of the direction of a 
transverse plane. 

[Means for Solution] While an end is connected with the eccentric pin 15 
which attached the 1st un-circular gearing 17 in the input shaft 16, 
engaged the 2nd un-circular gearing 19 on the 1st un-circular gearing 17, 
and was prepared for the 2nd un-circular gearing 19, the other end 
performs rocking movement of the antenna transceiver section 1 by 
forming- the connecting linkage 14 connected with the antenna transceiver 
section 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the scanning device of the radar installation for mount 
characterized by consisting of connecting linkages where the other end 
was connected with the antenna transceiver section while the end was 
connected with the eccentric pin prepared for the 1st un-circular 
gearing attached in the input shaft, the 2nd un-circular gearing which 
gears with this 1st un-circular gearing, and this 2nd un-circular 
gearing. 

[Claim 2] The scanning device of the radar installation for mount 
according to claim 1 characterized by making the perimeter of the un- 
circular gearing of the above 1st smaller than the 2nd un-circular 



gearing's perimeter while the 1st un-circular gearing does eccentricity 
and is attached to an input shaft. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scanning device 

of the radar installation for mount. 

[0002] 

[Description of the Prior Art] As a conventional radar installation for 
mount, equipment as shown in drawing 6 is known. In drawing, the antenna 
transceiver section 31 consists of the antenna section 32, a coupler 33, 
a voltage controlled oscillator 34, the frequency-conversion section 35, 
and the gain control section 36, and the signal-processing section 37 
consists of a modulating-signal control section 38, the frequency 
analysis section 39, and an operation control section 40 further. 41 is 
a machine mechanical component. In such a thing, the modulating-signal 
control section 38 supplies a modulating signal so that a voltage 
controlled oscillator 34 may generate the electric wave of the 
comparatively high frequency which performed linearity frequency 
modulation. And the received electric wave from the body which the 
electric wave of the comparatively high frequency to which frequency 
modulation [ linearity / from a voltage controlled oscillator 34 ] was 
performed is emitted to space from the antenna section 32 through a 
coupler 33, and reflects a transmitted electric wave is incorporated 
from the antenna section 32, and is supplied to the frequency-conversion 
section 35. 

[0003] In the frequency-conversion section 35, the received electric 



wave from the part and the antenna section 32 of a transmitted electric 
wave from a coupler 33 is mixed, and the signal of a comparatively low 
frequency is generated. The amount of transition of the frequency based 
on the time delay of the electric wave by which the frequency of a 
received electric wave is equivalent to the distance to a body, and when 
the body is moving, the amount of transition of the Doppler frequency 
based on passing speed is added. Therefore, information, such as a 
relative distance to a body and relative velocity, is multiplexed by the 
signal of the comparatively low frequency which the frequency-conversion 
section 35 generates (video signal). For every scan of the transmitted 
electric wave by the machine mechanical component 41, and a received 
electric wave, the power of this multiplexed signal is set up so that it 
may become magnitude suitable in the gain control section 36, and the 
operation control section 40 computes a relative distance, relative 
velocity, etc. to the frequency data from the frequency-analysis section 
39. 

[0004] Next, the above-mentioned machine mechanical component 41 is 
explained. As equipment made to scan in order to receive the back- 
scattering from the body which exists in the direction of arbitration 
(scan), there is equipment by the Section 4 link mechanism as shown in 
drawing 7 . In drawing, the antenna transceiver section 31 is supported 
free [ rotation ] with the rocking shaft 42. The connection pin 43 is 
constituted by the antenna transceiver section 31 and one, and while the 
end of a connecting linkage 44 is connected with the above-mentioned 
connection pin 43 through bearing, similarly other ends are connected 
with the eccentric pin 45 free [ rotation ] through bearing. And the 
disk 47 is attached in the revolving shaft 46. 

[0005] Next, actuation of a scanning device is explained. For example, 
when a revolving shaft 46 rotates at uniform velocity according to a 
motor (not shown) and a suitable moderation device (not shown), the 
eccentric pin 45 rotates the circle r top shown with the alternate long 
and short dash line of drawing 7 . Since the end of a connecting linkage 
44 is connected with the above-mentioned eccentric pin 45 free 
[ rotation ] through bearing and other ends are connected with the 
connection pin 43 similarly prepared in the antenna transceiver section 
31 through bearing, the antenna transceiver section 31 performs rocking 
movement centering on the rocking shaft 42. That is, the Section 4 link 
mechanism which makes a joint the rocking shaft 42, the connection pin 
43, the eccentric pin 45, and a revolving shaft 46 is materialized 
structural, and rotation of a revolving shaft 46 is changed into rocking 
movement of the connection pin 43. Since the connection pins 43 are the 



antenna transceiver section 31 and one, the antenna transceiver section 
31 scans by performing rocking movement centering on the rocking shaft 
42, and making the transceiver direction of an electric wave change 
continuously. At this time, time amount change of the rocking include 
angle theta of the antenna transceiver section 31 becomes ** SIN 
function-like, as shown in drawing 8 . 
[0006] 

[Problem(s) to be Solved by the Invention] Especially, since the 
conventional radar installation for mount was constituted as mentioned 
above, as it was shown in drawing 8 , since scan speed was quick near 
[ which needs detailed include-angle information ] the direction of a 
transverse plane, measurement-of -angle precision became low relatively, 
and there was a trouble that the amount of information acquired in the 
direction of a transverse plane decreased. Moreover, in the case of an 
electric-wave radar, although solve the above-mentioned trouble by adopt 
a cam mechanism as a scanning device and obtain a uniform scan be also 
consider, the mass of the antenna transceiver section which should be 
make to scan tend to become large, saltation occur in respect of a cam, 
or there be a fault which the problem of endurance fall produce. 
[0007] While this invention can raise the include-angle precision of the 
direction of a transverse plane by having been made in order to cancel 
the above troubles, and making late scan speed of the direction of a 
transverse plane, if it becomes in the case of for example, a gearing 
type moderation device, it will aim at offering the radar installation 
for mount which can reduce the number of the gearings for moderation by 
simplifying a moderation device. 
[0008] 

[Means for Solving the Problem] While an end is connected with the 
eccentric pin by which the scanning device of the radar installation for 
mount concerning claim 1 of this invention was prepared for the 1st un- 
circular gearing attached in the input shaft, the 2nd un-circular 
gearing which gears with this 1st un-circular gearing, and this 2nd un- 
circular gearing, the other end consists of connecting linkages 
connected with the antenna transceiver section. 
[0009] The scanning device of the radar installation for mount 
concerning claim 2 of this invention makes this 1st un-circular 
gearing's perimeter smaller than the 2nd un-circular gearing's perimeter 
while the 1st un-circular gearing does eccentricity and is attached to 
an input shaft. 
[0010] 

[Embodiment of the Invention] 



One operation gestalt of this invention is explained about drawing below 
gestalt 1. of operation. Drawing 1 is the block diagram showing the 
radar installation for mount by 1 operation gestalt of this invention, 
in drawing, the antenna transceiver section 1 consists of the antenna 
section 2, a coupler 3, a voltage controlled oscillator 4, the 
frequency-conversion section 5, and the gain control section 6, and the 
signal-processing section 7 consists of a modulating-signal control 
section 8, the frequency analysis section 9, and an operation control 
section 10 further. 11 is a machine mechanical component. In such a 
thing, the modulating-signal control section 8 supplies a modulating 
signal so that a voltage controlled oscillator 4 may generate the 
electric wave of the comparatively high frequency which performed 
linearity frequency modulation. The received electric wave from the body 
which the electric wave of the comparatively high frequency to which 
frequency modulation [ linearity / from a voltage controlled oscillator 
4 ] was performed is emitted to space from the antenna section 2 through 
a coupler 3, and reflects a transmitted electric wave is incorporated 
from the antenna section 2, and is supplied to the frequency-conversion 
section 5. 

[0011] In the frequency-conversion section 5, the received electric wave 
from the part and the antenna section 2 of a transmitted electric wave 
from a coupler 3 is mixed, and the signal of a comparatively low 
frequency is generated. The amount of transition of the frequency based 
on the time delay of the electric wave by which the frequency of a 
received electric wave is equivalent to the distance to a body, and when 
the body is moving, the amount of transition of the Doppler frequency 
based on passing speed is added. Therefore, information, such as a 
relative distance to a body and relative velocity, is multiplexed by the 
signal of the comparatively low frequency which the frequency-conversion 
section 5 generates (video signal). For every scan of the transmitted 
electric wave by the machine mechanical component 11, and a received 
electric wave, the power of this multiplexed signal is set up so that it 
may become magnitude suitable in the gain control section 6, and the 
operation control section 10 computes a relative distance, relative 
velocity, etc. to the frequency data from the frequency-analysis section 
9. 

[0012] Next, the above-mentioned machine mechanical component 11 is 
explained. The top view and drawing 3 which show the scanning device in 
which drawing 2 is a machine mechanical component are the A-A line 
sectional view of drawing 2 . In drawing, the antenna transceiver 
section 1 is supported free [ rotation ] with the rocking shaft 12. The 



connection pin 13 is constituted by the antenna transceiver section 1 
and one, and while the end of a connecting linkage 14 is connected with 
the connection pin 13 through bearing, similarly other ends are 
connected with the eccentric pin 15 free [ rotation ] through bearing. 
And while the 1st un-circular gearing 17 is attached in an input shaft 
16, the 2nd un-circular gearing 19 which gears with the un-circular 
gearing 17 of the above 1st is attached in the above-mentioned eccentric 
pin 15 and the revolving shaft 18 of one. 

[0013] Next, actuation of a scanning device is explained. For example, 
the input shaft 16 is rotating at uniform velocity according to the 
motor (not shown) and the suitable moderation device (not shown). 
According to a rotational-speed conversion operation of the 1st un- 
circular gearing 17 and the 2nd un-circular gearing 19, uniform rotation 
of an input shaft 16 is changed into non-uniform rotation, and is 
transmitted to a revolving shaft 18. Although a revolving shaft 18 and 
the eccentric pin 15 formed in one rotate the circle r top shown with 
the alternate long and short dash line of drawing 1 , since the 
rotational speed is changed into non-uniform rotation, it changes 
periodically. On the other hand, since it connects with the above- 
mentioned eccentric pin 15 free [ rotation ] through bearing and other 
ends are connected with the connection pin 13 similarly prepared in the 
antenna transceiver section 1 through bearing, the end of a connecting 
linkage 14 scans by the antenna transceiver section s 1 performing 
rocking movement centering on the rocking shaft 12, and making the 
transceiver direction of an electric wave change continuously. At this 
time, the rocking include angle theta of the antenna transceiver section 
1 changes, as shown in drawing 4 . 

[0014] The rate in the direction of a transverse plane is slow, and it 
becomes possible to raise the include-angle precision in the direction 
of a transverse plane of change of the rocking include angle of this 
antenna transceiver section 1 from the case of the conventional example 
shown by drawing 8 . That is, it is alpha<beta when the include angle of 
the tangent of the direction [ in / for the include angle of the tangent 
of the direction of a transverse plane in drawing 4 / alpha and drawing 
8 ] of a transverse plane is set to beta. Thus, by the rotational-speed 
conversion function of the above 1st and the 2nd un-circular gearing 17 
and 19, when the antenna transceiver section 1 is near the direction of 
a transverse plane, the rotational speed of the rotation element of a 
Section 4 link mechanism becomes slow, and when the antenna transceiver 
section 1 is near an endpoint, and the rotational speed of the rotation 
element of a Section 4 link mechanism becomes quick, the include-angle 



precision of the direction of a transverse plane improves. 
[0015] Gestalt 2. drawing 5 of operation is the top view showing the 
scanning device by the gestalt 2 of implementation of this invention 
which is a machine mechanical component. In drawing, the antenna 
transceiver section 1 is supported free [ rotation ] with the rocking 
shaft 12. The connection pin 13 is constituted by the antenna 
transceiver section 1 and one, and while the end of a connecting linkage 
14 is connected with the connection pin 13 through bearing, similarly 
other ends are connected with the eccentric pin 15 free [ rotation ] 
through bearing. And while the 1st un-circular gearing 21 is attached in 
an input shaft 20, the 2nd un-circular gearing 19 which gears with the 
un-circular gearing 21 of the above 1st is attached in the above- 
mentioned eccentric pin 15 and the revolving shaft 18 of one. Compared 
with the case of the gestalt 1 of operation here, the moderation device 
is constituted by making the 1st un-circular gearing' s 21 magnitude 
smaller than the 2nd un-circular gearing' s 19 magnitude, and carrying 
out eccentricity of the input shaft 20 further. 

[0016] Next, actuation of a scanning device is explained. For example, 
the input shaft 20 is rotating at uniform velocity according to the 
motor (not shown) and the suitable moderation device (not shown). 
According to a rotational-speed conversion operation of the 1st un- 
circular gearing 21 and the 2nd un-circular gearing 19, uniform rotation 
of an input shaft 20 is slowed down by coincidence, and is transmitted 
to a revolving shaft 18 while it is changed into non-uniform rotation. 
In addition, with the operation gestalt shown in drawing 5 , since the 
2nd un-circular gearing' s 19 perimeter is formed the twice of the 1st 
un-circular gearing' s 21 perimeter, the basic reduction gear ratio is 
set as 2. 

[0017] Although a revolving shaft 18 and the eccentric pin 15 formed in 
one rotate the circle r top shown with the alternate long and short dash 
line of drawing 5 , since the rotational speed is changed into non- 
uniform rotation, as shown in drawing 4 , it changes periodically. On 
the other hand, since it connects with the above-mentioned eccentric pin 
15 free [ rotation ] through bearing and other ends are connected with 
the connection pin 13 similarly prepared in the antenna transceiver 
section 1 through bearing, the end of a connecting linkage 14 scans by 
the antenna transceiver section's 1 performing rocking movement 
centering on the rocking shaft 12, and making the transceiver direction 
of an electric wave change continuously. 

[0018] By using what has a moderation function on an un-circular gearing 
as mentioned above, if the moderation device of the preceding paragraph 



can be simplified, for example, it becomes when it is a gearing type 
moderation device, the number of the gearings for moderation can be 
reduced. 

[0019] In addition, in the above, although the case where the 1st un- 
circular gearing* s 21 perimeter ratio to the 2nd un-circular gearing 19 
was formed in 2:1, and the basic reduction gear ratio was set as 2 was 
explained, as long as it fulfills the conditions which it gears and a 
pivotable un-circular gearing can form, other values are sufficient as a 
perimeter ratio and a basic reduction gear ratio. For example, even when 
a basic reduction gear ratio is the case where a perimeter ratio is [ a 
basic reduction gear ratio ] 3 in 3:1 and a perimeter ratio is 1.5 in 
3:2, the purpose of this invention can be attained. 
[0020] 

[Effect of the Invention] According to the scanning device of the radar 
installation for mount concerning claim 1 of this invention While an end 
is connected with the eccentric pin prepared for the 1st un-circular 
gearing attached in the input shaft, the 2nd un-circular gearing which 
gears with this 1st un-circular gearing, and this 2nd un-circular 
gearing Since the other end consisted of connecting linkages connected 
with the antenna transceiver section, it can make late scan speed of the 
direction of a transverse plane, and can raise the include-angle 
precision of the direction of a transverse plane. 

[0021] Since according to the scanning device of the radar installation 
for mount concerning claim 2 of this invention the perimeter of the un- 
circular gearing of the above 1st was made smaller than the 2nd un- 
circular gearing's perimeter while the 1st un-circular gearing did 
eccentricity and was attached to the input shaft, if the moderation 
device of the preceding paragraph can be simplified, for example, it 
becomes when it is a gearing type moderation device, the number of the 
gearings for moderation can be reduced. 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the radar installation for 

mount by the gestalt 1 of implementation of this invention. 

[Drawing 2] It is the top view showing the scanning device of the radar 

installation for mount by the gestalt 1 of implementation of this 

invention. 

[Drawing 3] It is an A-A line sectional view in drawing 2 . 
[Drawing 4] It is the graph which shows aging of the rocking include 
angle of the antenna transceiver section by the gestalt 1 of 
implementation of this invention. 

[Drawing 5] It is the top view showing the scanning device of the radar 
installation for mount by the gestalt 2 of implementation of this 
invention. 

[Drawing 6] It is the block diagram showing the conventional radar 
installation for mount. 

[Drawing 7] It is the top view showing the scanning device of the 
conventional radar installation for mount. 

[Drawing 8] It is the graph which shows aging of the rocking include 
angle of the conventional antenna transceiver section. 
[Description of Notations] 

1 The antenna transceiver section, 14 A connecting linkage, 15 16 An 
eccentric pin, 20 17 An input shaft, 21 The 1st un-circular gearing, 19 
2nd un-circular gearing. 
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